Purification, characterization and cytotoxic activities of individual tRNAs from Escherichia coli.
Transfer RNAs (tRNAs) are the most abundant class in small non-coding RNAs which have been proved to be pharmacologically active. In the present study, we evaluated the potential anticancer activities of tRNAs from Escherichia coli MRE 600 to investigate the relationship between non-pathogenic Escherichia coli strain and colorectal cancer. To purify individual tRNAs, we firstly developed a two-dimensional liquid chromatography (2D-LC) and successfully obtained two pure tRNAs. Nuclease mediated base-specific digestions coupled with UHPLC-MS/MS techniques led to an identification of these two tRNAs as tRNA-Val(UAC) and tRNA-Leu(CAG) with typical cloverleaf-like secondary structure. MTT assay demonstrated that both tRNA-1 and tRNA-2 exhibit strong cytotoxicity with IC50 of 113.0 nM and 124.8 nM on HCT-8 cells in a dose-dependent manner. Further clonogenic assay revealed that the purified tRNAs exhibit significant inhibition in colony formation with survival percentage of 79.0 ± 1.6 and 71.2 ± 2.2 at the concentration of 100 nM. These findings provided evidences of anticancer activities of tRNAs from non-pathogenic Escherichia coli strain, indicating that the pharmacological effects of these neglected biomacromolecules from microorganisms should be emphasized. This study put new insights into the therapeutic effects of intestinal microorganism on human diseases, therefore broadened our knowledge of the biological functions of gut microbiota.